DOCUMENT 

08 



RESUME 



VT 006 908 



I 



ED 022 952 



By*Rahmlow> Harold F.; And Others 

OCCUPATIONAL MATHEMATICS; PROPORTIONS. REPORT NO. 16-TPINAL REPORT. 

Washington State Coordinating Council for Occupational Education, dympia.: Washington State Univ., Pulifnan. 
Dept, of Education. 

Spons Agency Office of Education (DHEW), Washington, DC. 

Bureau No-BR-7-003l 
Pub Date Jun 68 
Grant-OEG-4-7-07003l - 1626 
Note-118p. 

EDRS Price MF-SOSO HC $4.80 

Descriptors-*ARITHMETIC, ♦FUNDAMENTAL CONCEPTS, ♦PROGRAMED TEXTS, ♦RATIOS (MATHEMATICS^, 
♦VOCATIONAL EDUCATION 

This prograrned mathematics textbook is for stucJent use in vocational eciucation 
courses. It was developed as part of a programed series covering 21 mathematical 
competendes which were identified by university researchers through task analysis of 
several occupational dusters. The development of a sequential content structure was 
also based on these mathematics competencies. After completion of this program the 
student should be able to distinguish between correct and incorrect proportions, solve 
a proportion for one unknown quantity when given values for the other three, and 
solve specific problems involving proportions. The material is to be used by individual 
students under teacher supervision. Twenty-six other programed texts and an 
introductory volume are available as VT 006 8o2-VT 006 909, and VT 006 975. (EM) 



VTG069C8 




FINAL REPORT 
Project No. OE7-003I 
Contract No. OEG-4-7-O7O03I-I626 
Report No . 1 6-T 



Occupational Mathematics 
PROPORTIONS 



June 1968 



U.S. DEPARTMENT OF 
HEALTH, EDUCATION AND WELFARE 

Office of Education 
Bureau of Research 



ED022952 



•4 





U.S. DEPARTMEHT OF HEALTH. EDUCATION & WELFARE 
OFFICE OF EDUCATION 



THIS DOCUMENT HAS BEEN REPRODUCED EXACTLY AS RECEIVED FROM THE 
PERSON OR ORGANIZATION ORIGINATING IT. POINTS OF VIEW OR OPINIONS 
STATED DO NOT NECESSARILY REPRESENT OFFICIAL OFFICE OF EDUCATION 
POSITION OR POLICY. 



Occupational Mathematics 
PROPORTIONS, / 



Project No, 0E7-003I 
Contract No. 0EG-4-7-07003I-I626 
Report No. 16-T 



by 

Harold F. Rahmiow 
Karl Ostheller 
Clarence Potrarz 
Leonard T. Winchell 
Arthur Snoey 



June 1968 



The research reported herein was performed pursuant 
to a contract with the Office of Education, U.S. 
Department of Health, Education, and Welfare. Con- 
tractors undertaking such projects under Govern- 
ment sponsorship are encouraged to express freely 
their professional judgment in the conduct of the 
project. Points of view or opinions stated do not, 
therefore, necessarily represent official Office of 
Education position or policy. 



Washington State University, Department of Education, Pullman, 
State Coordinating Council for Occupational Education, Olympia 



Wash i ngton 
Washington 



Page A 



OBJECTIVES 

1. The student should be able to distinguish between 
correct and incorrect proportions. 

2. The student should be able to solve a proportion 

for one unknown quantity (given values for the 
other three). 

3. The student should be able to solve specific problems 
involving proportions. 
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Greetings I You are about to begin improving your knowledge 
of basic mathematics. There are many important uses for the 
mathematics you are learning. 

This booklet is not like your ordinary books. It is designed 
to help you learn as an individual. On the following pages 
you will find some information about mathematics. After the 
information is presented, you will be asked a question. Your 
answers to these questions will determine how you proceed 
through this booklet. When you have selected your answer 
to the question, turn to the page you are told to. 

Do not write in this booklet. You may wish to have a pencil 
and some paper handy so you can write when you want to. 

Remember this is not an ordinary book. 

1. Study the material on the page. 

2. Read the question on the page (you may want to 
restudy the material on the page). 

3. Select the answer you believe is correct. 

4. Turn to the page indicated by your answer. 



Are you ready to begin? 



(a) 


Yes 


Turn to page 1 


(b) 


I!o 


Turn to page C 


(c) 


HELP 


Go see your teacher 
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Your answer was (b) No. 



Well, this booklet is a little different. 



Go back and read page B again. After you have read it. 



you will probably be ready to begin. 



Page 1 



In this unit v/e are going to study an. important 
section of mathematics which is used mainly for 
problem solving. This section Is called Proportions. 

The definition of a proportion is that it is a state- 
ment of equality between two ratios. In more simple 
language v/e would say that it is two ratios that are 
equal to each other. To have a proportion, then, we 
must have an equal sign and two ratios. Example: 

1/3 = 2/6 is a proportion. 

Have you forgotten what a ratio is? Well, just in case, 
let's give you the definition. A RATIO IS AMY NUMBER 
OF THE FORM a/b WHERE b f 0. 

(Continue on next page) 




Pc?ge 1 (Cent.) 



There are two v/ays In v/hich proportions are written. 

! at** rJomrtncf hv WAV O’F An £XA|np1@- I'j© Will US6 

the two equivalent fractions 2/5 and 4/10. The most 
common way of writing a proportion is simply setting 
the two equivalent fractions equal to each other. We 
then have 2/5 = 4/10. The other way is to write each 
ratio vnth a colon (;) and the equal sign with a 
double colon (:;). Then v/e have 2:5::4:10. This is 
read as 2 is to 5 as 4 is to 10. 

Remember noWs 2/5 = 4/10 and 2:5::4:10 are tv/o different 
ways of writing the SAME relationship. 



Turn to page 2 now and continue. 
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Here is your first question. 



Is the fraction 5/6 also a ratio? 



(a) 


Yes 


Turn to page 5 


(b) 


Ho 


Turn to page 4 
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Incorrect I 

While we do have two ratios and an equal sign, you 
should notice that the two ratios CAfiNOT be set 
equal to each other. In other words, 2/3 = 5/6 is 
not a true equality since 2/3 = 4/6, iW 5/6. 

Remember, to have a proportion, the two ratios must 
be equivalent to each other. 



Return to page 5 and try again. 
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Your answer is incorrect I 

The fraction 5/6 is in the form a/b where b 0, 
therefore, it is also a ratio by definition. In fact 
all integers and fractions are also ratios. 



Now you should make a choice. 

(a) I would like a little more work on ratios. 

Turn to page 6 



(b) I'm ready to continue the unit now. 

Turn to page 1 
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Okay, 5/6 is a ratio. In fact any fraction or 
integer is a ratio. 

Now, let's continue with this question. 



Is 2/3 = 5/5 a proportion? 

(a) Yes Turn to page 3 

(b) No Turn to page 9 
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Ratios are a very important part of this unit. You 
really should become quite familiar vn‘th them. 

Therefore, go to Unit 4 and study the concept of 
ratio. 



Return to page 1 of this Unit when you have finished 
Unit 4. 
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Very good I 4/2 = 2 is a proportion. 



Is 2:3::9:4 a proportion? 

(a) Yes Turn to page 8 

(b) No Turn to page 11 
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Incorrect I 

While the numbers are written in the form of a 
proportion, you should see that 2/3 and 9/4 are not 
equivalent. Therefore, it can't be a proportion. 



Return to page 7 and try again. 
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Correct, 2/3 = 5/6 is not a proportion. 



Is 4/2 = 2 a proportion? 

(a) Yes Turn to page 7 

(b) No Turn to page 10 
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Wrong answer 1 

Since Tm sur^ you know that 4/2 does equal 2, I feel 
that you thought that 2 was not a ratio. However, 2 
can be written as the fraction 2/1 and therefore It 
fits the definition of a ratio. In fact all rational 
numbers (whole numbers and fractions) are ratios since 
they all are of the form a/b, where b / 0. 



Return to page 9 and try again. 
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Very goodi Your answer is correct. 

To continue, we need to know some of the terminology 
that pertains to proportions. First of all, there are 
4 terms to a proportion. Let's look at the terms by 
way of an example. Consider the proportion 1/2 = 3/f 
(1:2;:3:6); the 1 is the first term, the 2 is the second 
term, the 3 is the third term, and the 6 is the fourth 
term. 

To go one step further, the second and third terms are 
called the means , and the first and fourth terms are 
called the extremes . Using the example above, the 
extremes are 1 and 6, while the means are 2 and 3. 

Now, let's use what we have just learned. 

What are the means of the proportion 2/3 = 4/6 ? 



(a) 


2 and 3 


Turn to page 13 


(b) 


4 and 6 


Turn to page 20 


(c) 


2 and 6 


Turn to page 17 


(d) 


3 and 4 


Turn to page 15 
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You seem to be having trouble identifying the terms 
of a proportion. 



Go back to page 11 and read the material there carefully 
Then continue from there. 
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Incorrect I 

The means of a proportion are the second and third terms 
of the proportion. Remember the example: 1:2::3:6 
(1/2 = 3/6), well the 2 and the 3 are the means. In 
other words, the means, 1: | 2;;3 ( :6, refer to the two 
middle terms. 



Try this problem. 



What are the extremes of the proportion 2:4: :3: 6 ? 



(a) 


2 and 6 


Turn to page 15 


(b) 


3 and 6 


Turn to page 16 


(c) 


4 and 3 


Turn to page 12 
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Incorrect! 5 is the second term of the proportion 
3/5 = fi/in. 



It should be real easy to see the second term of the 
proportion if you wrote 3/5 = 6/10 as 3:5::6:10. 



Just count down the line, (s) 



1st 




.1 - term 



Answer this question. 



What is the third term of the proportion a/b = c/d ? 



(a) 


b 


Turn to page 12 


(b) 


d 


Turn to page 19 


(c) 


Neither of them 


Turn to page 18 
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Your ansv/er is correct I 



Let's continue with this problem. 



What is the second term of the proportion 3/5 = 6/10 ? 



(a) 


6 


Turn 


to 


page 


(b) 


5 


Turn 


to 


page 


(c) 


Neither of them 


Turn 


to 


page 



21 



18 

14 
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Wait a tninutel The 3 and the 6 form one of the 
ratios, thus they are not the means or the extremes. 



Return to page 17 and try again. 
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Incorrect I 



The means of a proportion are the second and third terms 
of the proportion. Remember the example: 1:2::3:6 
(1/2 = 3/6), well the 2 and the 3 are the means. In 



other words, the means, 1 : (2: :3| :6, refer to the two 
middle terms. 



Try this problem. 



What are the extremes of the proportion 2:4:: 3:6 ? 



(a) 


2 and 6 


Turn to page 


15 


(b) 


3 and 6 


Turn to page 


16 


(c) 


4 and 3 


Turn to page 


12 
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Yquv» last answer was correct! Let's now look at 
the more useful side of proportions, namely problem 
solutions. 

The main idea involved in solving a proportion is: 

"THE PRODUCT OF THE MEANS IS EQUAL TO THE PRODUCT OF 
THE EXTREMES ." 

Let's look at some examples: 

(a) If 1/2 = 3/6, then 1-6 = 2-3 and 6 = 6 

(b) If 3/5 = 6/10, then 3*10 = 5*6 and 30 = 30 

(c) If 2 1/2 = 3/4, then 2 1/2- 4 = 3 1/3- 3 and 10 

TTJ3 

You should see that the product of the means is always 
equal to the product of the extremes if v/e have a propor- 
tion. 



(Continue on next page) 
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Now, how 



^ 

o imp 



do we solve a problem with this idea? Very 

I Irtnb ai* an ovamnlo nrohlPtH- naoielv 



x/3 = 4/6. The question simply is: What number does 
X stand for if x times 6 must be equal to 4 times 3 ? 
Well, 4 times 3 = 12. What times 6 will equal 12 ? 

2, of course. 



You try one. 



What number for x will make x/5 ~ 4/10 a proportion? 



(a) 


4 


Turn 


to 


page 27 


(b) 


2 


Turn 


to 


pare 25 


(c) 


12 1 


Turn 


to 


page 23 



2 
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Walt a minute! 

d was the last or the fourth term of the proportion, 
you were asked to find the third teim. 



Go back to page 21 and make another selection. 



ierIc 
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Incorrect! 



The means of a proportion are the second and third terms 
of the proportion. Remember the example: 1:2::3:6 
(1/2 = 3/6), v/ell the 2 and the 3 are the means. In 



other words, the means, 1 : {2i:3j :6, refer to the two 
middle terms. 



Try this problem. 



What are the extremes of the proportion 2:4: :3: 6 ? 



(a) 


2 and 6 


Turn to page 15 


(b) 


3 and 6 


Turn to page 16 


(c) 


4 and 3 


Turn to page 12 
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Incorrectl 5 is the second term of the proportion 

o »r" f t\ 

0/3 = 0/ I U . 

It should be real easy to see the second term of the 
proportion if you wrote 3/5 =* 6/10 as 3:5::6:10. 

Just count down the line. @ ® 

I I I I 

1st 2nd 3rd 4th 

I term * 



Answer this question. 



Uhat is the third term of the proportion a/b « c/d ? 



(a) b 

(b) d 

(c) Neither of them 



Turn to page 12 
Turn to page 19 
Turn to page 18 
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Your answer is incorrect 1 Here is how to reason out 
the solution. 

The problem was 1/x = 3/18. How, from the Rule that 
the “product of the means equals the product of the 
extremes s" v/e see that x times 3 must equal 1 x 18 which 
is 18. So, the question simply becomes, what number 
times 3 = 18 ? 



The answer to this question is ? 



(a) 


9 


Turn to page 28 


(b) 


6 


Turn to page 32 
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Your answer is Incorrect I Let's look at hov/ to 
work it. 

Given the proportion x/5 = 4/10, we vn'sh to find a 
number for x vjhich will make x times 10 = 4 times 5. 



Since 4 times 5 = 20, what number times 10 will give you 
20 ? 

(a) 4 Turn to page 28 

(b) 2 Turn to page 29 
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Your ansvier is incorrect i Here is how to reason out 
the solution. 

The problem v/as 1/x = 3/18. Mow, from the Rule that 
the "product of the means equals the product of the 
extremes," v;e see that x times 3 must equal 1 x 18 
v/hich is 18. So, the question simply becomes, what 
number times 3 == 18 ? 



The ansv;er to this question is 

(a) 9 Turn to page 28 

(b) 6 Turn to page 32 
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Very good I Covrect answer. 



Work this problem. 



What is the value of x in the proportion 1/x = 3/18 



(a) 


9 


Turn to 


page 


22 


(b) 


18 


Turn to 


page 


24 


(c) 


6 


Turn to 


page 


26 
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Very goocll Your answer is correct. 

You should have observed that in solving any proportion 
by the rule that the product of the means equals the 
product of the extremes vje have alv/ays ended up with an 
equation of the form a = be v/here a and b are numbers. 

You should knov' that the equation a = be solved for c 
is c = a/b. (Solutions of the equation a = be are covered 
in Unit 14o) 

Therefore, all solutions of a proportion involve just 
two steps. 

Step 1: Apply the ru'je that the product of the 

means equaVi the product of the extremes. 

Step 2: Solve the equation of the form a = be 
for c. 



(Continued on next page) 
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Look at this example. 

Example: x/3 = 5/6 

Step 1: 6x = 15 (Product of means = product of 

extremes) 

Step 2: X = 15/6 (If a = be, then c « a/b) 

Then reduce your answer ii necessary. In this case 

we get x = 5/2 or 2 1 for our final answer. 

2 



Okay, now you solve 8/12 = x/1.5 for x. 



(a) 


1 


Turn to page 39 


(b) 


8 


Turn \;o page 35 


(c) 


2 1 


Turn to page 41 
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Your answer is ificorrectl Let‘s look at how to v/ork 
it. 



Given the proportion x/5 =» 4/10, v/e wish to find a 
number for x v/hich will make x times 10 = 4 times 5. 



Since 4 times 5 = 20, what number times 10 will give 



you 20 ? 




(a) 4 


Turn to page 23 


(b) 2 


Turn to page 29 
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Incorrect I Come now, it's not that hard. 

Try to reason the problem out instead of dividing 
or multiplying by whatever number comes to your head. 



What number times 4 is equal to 8 ? 

(a) 4 Turn to page 30 

(b) 2 Turn to page 29 
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Correct 1 




I 

I 

I 



Work this problem nov/. 



If 7/2 = x/6, v^fhat is the value of x ? 




(a) 


42 


Turn to page 31 


(b) 


84 


Turn to page 28 


(c) 


21 


Turn to page 25 
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You seem to be having trouble solving equivalent 
relationships. 



Go study the concepts presented In Unit 14, and then 



return to page 1 of this Unit. 
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Whoops*. 42/6 = 7 not 7/2! 



Return to page 29 and try again. 
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Correct! 



Try this problem now. 



If 3/1 = 24/x, then x = 



(a) 


1 


Turn 


to page 


38 


(b) 


8 


Turn 


to page 


26 


(c) 


72 


Turn 


to page 


28 
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I 



Correct! 



Let's continue. 



; 

} 

, t 

? 

i^ ( 

< / 



\ 

i 

\ 



The value of x in the proportion 4/x = 2/. 25 is , 

1 



(a) 


50 


Turn to page 48 


(b) 


1/2 


Turn to page 39 


(c) 


32 


Turn to page 37 


(d) 


2 


Turn to page 45 



1 




■■liiiH 
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Your ansv/er Is wrong 1 Here is the step by step method 
for solving it. 



Ue were given the proportion: 4/x * 3 1/3 

FT7^ 



Step 1: 3 l/3(x) = 4(2 1/2) [Product of the extremes * 

product of the means] 

Step 2: 3 l/3(x) = 10 [Multiplied 2 1/2 x 4.3 

Steo 3: X s 10 [Divided both sides of the equal 
3 T/3 sign by 3 1/3. This is the solu- 
tion of a * be for c.3 

Step 4: X = 3 [Divided 10 by 3 1/3.3 



Okay, now you v/ork this problem. 

What is the value of x in the proportion x/4 = 4 1/2 ? 

3 



(a) 


6 


Turn to page 36 


(b) 


27 






T 


Turn to page 44 


(c) 


12 


Turn to page 47 
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Your ansv'/er is incorrect I Let's look at the solution 
to th6 problem. 

8/12 = x/1.5 tells us that 8(1.5) must equal 12(x). 
Well, 8 times 1.5 = 12. So, 12 times some number (x) 
must equal 12. Therefore, x = 1 . 

Let's examine another ivay to work this problem. Since 
we know that the Product of the Means = the Product of 
the Extremes , we can vjrite 12(x) = 8(1 .5) immediately 
from the problem. Mow, the problem is in the form of 
a = be. 



(Continued on next page) 



PagG 35 (Cont.) 



Let's look at this solution step by step from our 
problem of 8/12 = x/1.5 

Step 1: 12(x) = 8(1.5) [Product of the means = 

product of the extremes.] 

Step 2: 12(x) = 12 [Multiply 8 x 1.5] 

Step 3: X = 12/12 [Divide both sides of the equal 

sign by 12.] 

Step 4! X = 1 [Reduce] 



You try a problem now. 



What is the value of a in a/3 = 15/5 ? 



(a) 


1 


Turn to page 37 


(b) 


3 


Turn to page 42 


(c) 


9 


Turn to page 33 
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Your ansv/er is correct I 



Here is your next problem. 



What is the value of c in the proportion 2 1/2 

5 



(a) 


250 


Turn to page 47 


(b) 


5/8 


Turn to page 46 


(c) 


10 


Turn to page 42 












I 

s 

1 

I 

s 
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No I l.Vong answer. 

Remember: THE PRODUCT OF THE MEANS MUST EQUAL THE 
PRODUCT OF THE EXTRE11ES . 

Check your answer to be sure you are right. 

Let's try this problem. 



If x/12 = 


3/4 then by the rule above we know that 


1 

1 

i 

1 

t 

1 

1 

1 

1 


4(x) = 12(3). 


Now 5 what does x * ? 


(a) 


16 


Turn to page 49 


(b) 


36 


Turn to page 45 


1 

i 


(c) 


9 


Turn to page 33 
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What?? 1 X 3 = 24 ?! Come on now, you are not 
trying very hard. 



Return to page 32 and work the problem again. 
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Correct! Keen uo the aood i^nrk. 



i 

I 

* 

i 

Try this problem. 



I 



4/x = U/3, then what is the value of x ? 
2 1/2 

(a) 25/12 Turn to page 34 

(b) 16/3 Turn to page 40 

vc) 3 Turn to page 43 






I 



I 
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Your answer is wrong 1 Here is the step by step method 
for solving it. 



Me v/ere qiven the proportion: 4/x = 3 1/3 

TT/I 



Step 1 : 3 l/3(x) = 4(2 1/2) [Product of the extremes 

Product of the means.] 

Step 2: 3 l/3(x) = 10 [Multiplied 2 1/2 x 4] 

Step 3: X = 10 [Divided both sides of the equal 
3 1/3 sign by 3 1/3. This is the solu 
tion of a = be for c.] 

Step 4: X = 3 [Divided 10 by 3 1/3] 



Okay, now you work this problem. 



IJhat is the value of x in the proportion x/4 = 4 1/2 ? 

3 



(a) 


6 


Turn to page 36 


(b) 


27/8 


Turn to page 44 


(c) 


12 


Turn to page 47 
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Your answer is incorrect 1 Let's look at the solution 
to the problem, 

8/12 = x/1.5 tells us that 8(1.5) must equal 12(x). 
Hell, 8 times 1.5 = 12. So, 12 times some number (x) 
must equal 12. Therefore, x = 1. 

Let's examine another way to work this problem. Since 
we knov/ that the Product of the Heans = the Product of 
the Ex tremes , v/e can v/rite 12(x) = 8(1.5) immediately 
from the problem. Now, the problem is in the form of 
a = be. 



(Continued on next page) 
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Let's look at this solution step by step from our 
problem of 8/12 = x/1.5 

Step 1: 12(x) = 8(1.5) [Product of the means = 

Product of the extremes.] 

Step 2: 12(x) = 12 [Multiply 8 x 1.5] 

Step 3: X = 12/12 [Divide both sides of the equal 

sign by 12.] 

Step 4: X = 1 [Reduce] 



You try a problem nov/. 



What is the value of a in a/3 = 15/5 ? 

(a) 1 Turn to page 37 

(b) 3 Turn to page 42 

(c) 9 



Turn to page 



33 
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No: wrong answer. 



Remember: THE PRODUCT OF THE HEARS iiUST EQUAL THE 
PRODUCT OF THE EXTREiiES. 



Check your answer to be sure you are right, 



Let's try this problem. 



If X/I2 = 


3/4 


then b^f 


' the rule above 


4(x) = 12(3). 


Nov\;» what does 


; X = ? 


\a) 


16 


Turn 


to 


page 


49 


(b> 


36 


Turn 


to 


page 


45 


(c) 


9 


Turn 


to 


page 


33 



1 



i 



% 



i 
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Correct I You* re doing fine. Let's continue now by 
working problems that use proportions. These problems 
come from the fields of Chemistry, Electronics, Geometry, 
etc. Here is an Interesting one for you. 

If any two figures are similar, then their correspond- 
ing sides are proportional. Look at these two similar 




9 



What is the value of c In the larger figure if the 



smaller figure has sides as listed in the figure? 1 

( 


(a) 


7 1 






I 


Turn to page 57 


(b) 


4 


Turn to page 53 ■ 


(c) 


6 


Turn to page 50 



i 

i 






n * ^ T V 









I 

\ 

Page 44 1 

t 

\ 

ilol Did the product of the means equal the product of 
the extremes? You can always check your answer that 
v;ay. 

I 

1 

; 

I 

i 

5 

Try this problen. | 

1 

i 

1 



The value of P In 1/2 - 1/4 is 







T“ ”7“ 


(a) 


7/8 


Turn to page 37 


(b) 


7 


Turn to page 49 


(0 


14 


Turn to page 36 










I 

I 






i 
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V^ia 4*4% i4 1 

luu diccni w uc iiov Illy pi wu i ^ii9 o\J^ y iii^ cvju i yq i cii u 

relationships. 



You will find that Unit 14 (Solutions of A * BC) will 
help you learn the concepts needed to solve these 
problems. 



Finish Unit 14 before returning to page 18 of ^his Unit. 







rf if »j;^rt3r:k rsFSfKs.^ 




Page 46 



•t 




i 



Halt a ntinutel (5/8) (5) doesn't equal (2 1) (20). 

15* 



Remejnher, check your answer using the rule of proportions. 
That is, the product of the means equals the product of 
the extremes. 



Return to page 36 and try again. 



Page 47 



Noi Did tne pfociutl# ut u;e inland cquai wn^ piwUMvi# W» 



the extremes? You can alv/ays check your answer that 
way. 



Try this problem. 



The value of P in 1/2 * 1/4 is 

“ T" 



(a) 


7/8 


Turn to page 37 


(b) 


7 


Turn to page 49 


(c) 


14 


Turn to page 36 




Page 43 



Whoops! You forgot that there v/as a decimal point 

III jfvui piui/icili* 



Return to page 33 and try again. 



Page 49 



You seem to be having problems solving equivalent 
relationships. 



You will find that Unit 14 (Solutions of A * BC) v/111 
help you learn the concepts needed to solve these 
problems o 



Finish Unit 14 before returning to page 18 of this Unit. 



Page 50 



you're co"'"ect. Good work. 



Try this problem. 




If the figure on the inside is similar to the figure 
on the outside, then what must be the value of x ? 



(a) 


12 


Turn to page 54 


(b) 


5 


Turn to page 56 


(c) 


3 


Turn to page 62 



Page 51 



Very good I That’s correct. Nov/ v/ork this one. 




A surveyor sights over the top of a 20 foot stick to 
the top of an old brick chimney. If the surveyor Is 
100 feet from the chimney and 5 feet from the stick, 
how high Is the chimney? (Hint: we have two similar 
triangles, so their sides are proportional) 



(a) 1 foot 

(b) 25 feet 

(c) 400 feet 



Turn to page 60 
Turn to page 55 
Turn to page 50 



Page 52 



Incorrect. You set up the wrong proportion. 



Remeiriber, only CORRESPONDIMG sides are PROPORTIONAL. 



Return to page 58 and try again. 



Page 53 



No, you d1dn‘t, quite get it. 



Look at the two figures below. 




9 



By the corresponding sides being proportional we 
mean that 6/a = 4/c - 5/a = 6/9. 

Now since vje wish to solve for c, we take the ratio 
that has c In It. Also, since we only know hovif to 
solve for one unknown, we take the ratio with no 
unknowns In It. Thus, v/e have the proportion 4:c::6 

Now, what Is the value of c when 4/c « 6/9 ? 

(a) 6 Turn to page 51 

(b) 8/3 Turn to page 61 



Page 54 



Incorrect I Here is hov/ the problem Is set up. 




Since two of the corresponding sides are in a ratio 
of 4/12 then x and 15 must be in the ratio of 4/12. 
Therefore, 4/12 * x/15. (Notice that the two numerators 
belong to the same figure and the tv/o denominators belong 
to the same figure.) 

Now, answer this question. 

What is the value of x in the proportion 4/12 * x/15 ? 

(a) 5 Turn to page 58 

(c) 4 Turn to page 61 



Page 55 



Incorrect! 



Since the triangles are similar, we know that the 
corresponding sides are proportional . The correspond- 
ing sides of the two triangles are (1) the heighth of 
the chimney, (2) the heighth of the stick, (3) the 
distance to the chimney, and (4) the distance to the 
stick. Now, we must set up the proportion. 




Which of the following proportions is correct? 

hemhth of stick = distance to chimnev 
heighth of chimney distance to stick 

Turn to page 63 

(^) Wgighth of stick = heighth of chimney 
distance to stick dTstance to chimney 

Turn to page 51 



Page 56 



Okay. That is the correct answer. Let's try a 
problem from Chemistry. 

If we have a balanced chemical equation, the amount of 
chemicals used or made is proportional to the v/eights 
of the chemicals. Let's consider this balanced 
chemical equation; 

Zn + S A znS 

Since Zinc (Zn) weighs 65 and Sulfur (S) weighs 32, then 
Zinc Sulfide (ZnS) v/eighs 97. 



F'lov/, how much Zinc Sulfide (ZnS) v;ould be made from 130 



pounds of Zinc 


(Zn)? 


(a) 


130 


Turn to page 59 


(b) 


97 


Turn to page 67 


(c) 


194 


Turn to page 70 



Page 57 




Look at the two figures belov/. 




6 



4 




\ 



\ 



a 



9 



By the corresponding sides being proportional we 
mean that 5/a = 4/c « 5/a = 6/9. 

Nov;, since i^ie v^iish to solve for c, v;e take the ratio 
that has c in it. Also, since v/e only know how to solve 
for one unknown, we take the ratio with no unknowns in 
it. Thus, we have the proportion: 4:c::6:9. 

Now, what is the value of c when 4/c = 5/9 ? 

(a) 6 Turn to page 51 

(b) 8/3 Turn to page 61 



Page G8 



Correct 1 



Wov/ v/ork this one. 




If the two triangles above are similar. 



value of 


a is 


• 


(a) 


4 


Turn to page 52 


(b) 


1 1 


Turn to page 64 




7 




(c) 


2 


Turn to page 56 



Page 59 



Incorrect! 



The balanced equation with Its weights looks like this: 



130 lbs. X 

Zn + S - > ZnS 

65 97 



Now, everything Is proportional, so what must be the 
value of X ? 



(a) 


97 


Turn to page 71 


(b) 


194 


Turn to page 73 



Page 60 



^Jhat? A I foot chimney. Be serious now. Our 
answer should be reasonable. 



Return to page 51 and make a different choice. 



\ 



o 

ERIC 



Page 61 



You seem to be having trouble solving a basic 




Return to page 18 and continue from there. 



Page 62 



incorrect; Here is hov/ the problem is set up. 



9 




Since two of the corresponding sides are in a ratio 
of 4/12 then x and 15 must be in the ratio of 4/12. 
Therefore, 4/12 = x/15. (Notice that the two numerators 
belong to the same figure and the two denominators belong 
to the same figure.) 

Nov; ansv/er this question. 

lihat is the value of x in the proportion 4/12 = x/15 ? 

(a) 5 Turn to page 58 

(c) 4 Turn to page 61 



ERIC 



Page 63 



Incorrect I 

"Heighth of stick" does not correspond to the "distance 
to chimney." Remember only corresponding sides of similar 
figures are proportional. 



Return to page 55 and make another selection. 



Page 64 



Incorrectl You set ud the wrona oroDortion, 

• <^0 % % ^ 



Remember, only CORRESPOHD1H6 sides are PROPORTIONAL. 



Return to page 58 and try again. 



Page 65 



Your answer is incorrect I Let's take a closer look at 
the problem. 



When you substituted into the equation 1=1 +1 you 






‘1 



R. 



came up with the equation 1 = 1 + 1 . Now, 1=1+1 

Rt F 3 Rt r 3 

is not a proportion. Why? Because we don't have TWO 

ratios set equal to each other. The 1/2 + 1/3 is NOT a 

ratio. However, if we add the 1/2 and 1/3 together to 

get 5/6, then we will have a ratio and 1 =5 will be 



R^ 



a proportion. 



Remember: Add together the resistances to form a proper 
tion. Then solve the proportion. 



Now, let's solve 1 = 1 + 1 for R^. Your answer will be: 

2 3 



(a) 


1 1 

!T 


Turn 


to page 


65 


(b) 


6 


Turn 


to page 


71 



Page 66 



Tiirnv»v*/arf* • 
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The amount of oxygen to its weight is proportional 
to the amount of water to its weight. 



Return to page 73 and set up the proportion and work 
the problem again. 



Page 67 



Incorrectl 



The balanced equation with Its weights looks like thi 



130 lbs. X 

Zn + S- . y ZnS 

65 97 



Now, everything is proportional, so what must be the 



value of X ? 




(a) 97 


Turn to page 71 


(b) 194 


Turn to page 73 



Page 68 



Incorrect I 

The amount of oxygen to its weight is proportional to 
the amount of water to its weight. 



Return to page 73 and set up the proportion and work 
the problem again. 



i 

I 

I 



1 






•V 



Page 69 



Correct; 



Now work this one. 



llhat will be the value of R* in 1 ® 

h ' 

have three resistances with R^ = 6, R 



(a) 


1 


Turn to page 76 


ih) 


11 


Turn to page 75 


(c) 


1 


Turn to page 72 




n 





+ 1 + X 

1 ^2 ^'3 

= 2, and R 



Page 70 



Very goodj You are correct again. Let's extend our 
problem solving to the field of electronics now. 

In electricity the total resistance of a parallel 

circuit is given by the relationship *1 ‘*‘1 '*‘1 

Rt Ri ^2 

where = total resistance, = resistance of resistor 1 , 
Rg * resistance of resistor 2, etc. 



Now, what is the value of R|. if there are only two 



resistors 


and Ri 


= 2 ohms and 1 ^ 2 ”^ ohms. 


(a) 


1.2 


Turn to page 76 


(b) 


5/6 


Turn to page 74 


(c) 


5 


Turn to page 65 



Page 71 



m 
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tion. 



Return to page 18 and continue from there. 



o 

ERIC 
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Page 72 




No I You combine (add) the resistances to form a 
proportion. Then you solve the proportion for R^. 



Nov^f, v^hen you add the resistances from X “ 1 + 1 *** 1 

Rt 6 2 3 

you get ? 



(a) i = JL 

Rj n Turn to page 79 

(b) i » 1 

Rt Turn to page 77 



Page 73 



Correct 1 



Mov/ work this one. 



How many pounds of oxygen are needed to produce 9 pounds 
of water if the balanced chemical equation looks like 
this: 



2Hg + Og ZHgO 

where Oxygen (O 2 ) weighs 32 and water ( 2 H 2 O) weighs 36? 



(a) 


128 


Turn to 


page 66 


(b) 


9 


Turn to 


page 68 


(c) 


8 


Turn to 


page 70 



Page 74 



Your answer is incorrectl Let's take a rTncor innk 
the problem. 



When you substituted into the equation j[ *1+1 you 



R. 



R, ^2 



came up with the equation 1 =1+1. Mow, 1=1+1 

Rt 2 3 2 3 

is ]OT a proportion, lihy? Because we don't have TWO 

ratios set equal to each other. The 1/2 + 1/3 is MOT 

a ratio. Hov/ever, if we add the 1/2 and 1/3 together to 

get 5/6, then we will have a ratio and 1=1 will be 

Rt 6 

a proportion. *' 



Remember: Add together the resistances to form a propor- 
tion. Then solve the proportion. 

Now, let's solve 1=1+1 for R.. Your answer will be: 

R^ 2 3 ^ 

(a) 1 1 Turn to page 69 

5 

6 Turn to page 71 



(b) 



Page 75 



No I You COmb'ine ir>ne{ei*9M/>Ae •(•a £«.««. _ 

proportion. Then you solve the proportion for R, 



Nov/, when you add the resistances from 1 =1 + 1 + 1 



you get 




? 

• 


(a) 


1 * 1 
h Tr 


Turn to page 79 


(b) 


1 = 1 


Turn to page 77 



Page 76 



Correct again! Wow, u» are goir.g tc solve ucrCeniaae 
problems using proportions. 

This type of problem comes from one of the fundamental 
relationships of percentage (Unit 15), namely that 
Amount 

Percent = Base . All v/e have to do is v/rite percent 
as a common fraction with a denominator of 100 and we 
have a proportion problem. 



Let’s see how you do with this problem. 



14 Is 


% of 42. 


(a) 


300 


Turn to page 89 


(b) 


5.88 


Turn to page 78 


(c) 


33 1 


Turn to page 85 



Page 77 



That's correct I 



Now, go to page 69 and complete the problem. 



Page 78 



Incorrect. Let's look at the solution to this problem. 

Amount 

Since Percent * “Base , the exact number, call it fl, 

that v/e are looking for will be N « Amount . Nov/, in 

100 Base 

the problem, 14 Is N % of 42, the amount is 14, the 

base is 42 and v/e are looking for N. 

Thus, N » 14 

W W 

m = 1400 

and, N = 1400 = 33 1 
'IT 3 

Try this problem now. 



15 « 


% of 60. 


(a) 


25 


Turn to page 83 


(b) 


40 


Turn to page 80 


(c) 


9 


Turn to page 86 



DariA 70 
• ^ ^ 
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Go to Unit 5A, page 29, Booklet #I and reviev/ the 
concepts presented there c Then return to page 18 
this Unit. 



Page 80 



Your answer is incorrect: Come now, 1t‘s not that 
hard. 

Since * Amount , we can solve this proportion by 
100 Iasi" 

using the rule that the product of the means equals the 
product of the extremes. This gives the equation 
N(Base) * lOO(Amount). Then given two of the unknowns, 
we can solve for the third by the methods we used in 
solving the equation a = be. 

Try this problem now. 



4% of 16 is . 

(a) 6.4 Turn to page 83 

(b) 4 Turn to page 90 



Page 81 



very good; You're doing fine. 



Continue with this problem. 



What Is the value of x in the proportion 3x/8 



(a) 


2 


Turn to page 92 


(b) 


6 


Turn to page 94 


(c) 


32/9 


Turn to page 97 



18/24 ? 



Page 82 



Incorrect! You must have set the proportion up 
incorrectly, 

/ne problem ' ead: “If 40% of 25 students received 
a "C” grad how many students received "C*s"? 



The proportion you should have used Is 



(a) 


40 < 


= 25 












W 


B 


Turn 


to 


page 


80 


(b) 




* 25 












W 


40 


Turn 


to 


page 


93 


(c) 


40 = 


= A 












W 


25 


Turn 


to 


page 


91 



Page 83 



Correct 1 



Now work this problem. 



15 = 30% of 



(a) 45 Turn to page 87 

(b) 50 Turn to page 85 

(c) 20 Turn to page 80 



Page 84 



Whoops! That is the amount of the discount. Uhat 
did he actually pay for the suit? Because what you 
actual Iv pay is the price of the suit minus the 
discount. 



Return to page 91 and make another choice. 



Page 85 



Your answer is correct I 



Let's continue with this problem. 



If 40% of 25 students in a mathematics class 
a "C" grade, how many students received a "C 



(a) 


6 


Turn to page 88 


(b) 


10 


Turn to page 81 


(c) 


16 


Turn to page 82 



received 

grade? 



Page 86 



Incorrecti 

Amount 

Percentage * fease , NOT Amount x Base. 



Go back to page 78 and work the problem again. 



Page 87 



Incorrect 1 

Amount 

Percentage = Base » HOT times Amount or Base- 



Return to page 83 and work the problem again. 



Page 88 



Incorrect 1 You must have set the proportion up 
Incorrectly. The problem read: "If 40% of 25 students 
received a "C" grade, how many students received "C’s"? 



The proportion you should have used Is 



(a) 


40 = 


= 25 












TW 




Turn 


to 


page 


80 


(b) 


N = 


= 25 












Toff 


40 


Turn 


to 


page 


93 


(c) 


40 = 


' A 












Tffff 




Turn 


to 


page 


91 



Page 89 



Incorrect! Let's look at the solution to this problein 

Amount 

Since Percent = Base , the exact number, call It N, 

that we are looking for will be W ** Amount . Now, 

TOT Base 

In the problein, 14 is N % of 42, the amount Is 14, 

the base Is 42 and we are looking for N. 

Thus, N = 14 
TO 41 

42N * 1400 

and, N » 1400 * 33 1 
IF 3 

Try this problem now. 



15 » % of 60. 



(a) 


25 


Turn to page 83 


(b) 


40 


Turn to page 80 


(0 


9 


Turn to page 86 



Page 90 



You seem to be having trouble solving percentage 
problems. 



6o to Unit 15 and study percentage and solutions of 
percentage problems. Then return to page 76 of this 
Unit. 



Go to Unit 15. 



Page 91 



VVI I 



Work this problem now. 



Joe Doe bought a suit at a discount sale where the 
discount was 20*. If the original price tag was 
$85.00, how much did he pay for the suit? 



(a) 


$17.00 


Turn to page 84 


(b) 


$68.00 


Turn to page 81 


(c) 


$42.50 


Turn to page 80 



Page 92 



Very Good! 



Continue with this problem. 



If 7/3 * 4a/6, what is the value of a? 



(a) 


3 1 








10O 


I 


Turn 


to 


page 


(b) 


1 5 












Turn 


to 


page 


96 


(c) 


42 


Turn 


to 


page 


105 



Page 93 



Walt a minute! 

You were given that the percentage was 40. Therefore, 
you are not solving for N, because N is the percentage 
and is 40. 



Go back to page 82 and try again. 



Page 94 



You seem to be having a little trouble. Let's look 
at solutions of proportions In detail. 

First of all, to solve any proportion^ v/e multiply 
the two means and the two extremes and set them equal 
to each other. This will always give us an equation 
of the form a * be where a and b are numbers. 

Then we simply solve a * be for c by the methods used 
In Unit 14. 



Let's look at solving these proportions In a step by 
step manner. 



Step 1: a/b » c/x (This represents our original pro- 
portion where x Is unknown and 
a, b, and c are numbers) 

Step Z: (be) » ax (The product of the means = produet 

of the extremes. You should now 
notice that the equation Is In the 
form of a * be) 



Step 3: X * (be) 

a 



(Solving the equation a = be for 
c, we vjlll always obtain c * a/b) 



(Continue on next page) 
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Let's look at a couple of examples now. 



Example 1 : 
Step 1: 
Step 2: 

Step 3: 

Step 4: 



x/3 = 5/6 


(Original Equation) 


6x = 15 


(Product of means » product 
of extremes) 


X = 15/6 


(Solving equation of the form 
a a be for c) 


X « 5/2 or 2 1 (Reduced Answer) 






Example 2: 

Step 1: 4/x * 2/5 
Step 2: 2x « 20 
Step 3: X « 20/2 = 10 



Now you solve 15/w « 5/2 for w. 



(a) 


1/6 


Turn to page 106 


(b) 


30 


Turn to page 98 


(c) 


6 


Turn to page 101 



Page 95 



Oopsi Divided incorrectly. 



Return to page 101 and work the problem again. 



Page 96 



Your answer is incorrect I Here is the step by step 
solution of the problem: 7/3 * 4a/6. 



Step 1: 12a * 42 (Product of means = product of 

extremes) 

Step 2: a » 42/12 (Divided both sides of equal 

sign by 12) 

Step 3: a » 7/2 3 ^ (Reduced) 



Okay, let's see 


if you can solve 5/3 * 8/R for R. 


(a) 24 


Turn to page 98 


(b) 4 4 
? 


Turn to page 99 


(c) 5/24 


Turn to page 103 



Page 97 



You seem to be having a little trouble. Let's look 

OW :>UIUtlUII9 Ul piupuv ViViio III vwwe I • 



First of all, to solve any proportion, we multiply 
the two means and the two extremes and set them equal 
to each other. This will always give us an equation 
of the form a = be where a and b are numbers. 



Then v/e simply solve a * be for c by the methods used 
In Unit 14. 



Let's look at solving these proportions In a step by 
step manner. 



Step 1: 


a/b * c/x 


(This represents our original pro- 
portion where x Is unknown and 
a, b, and c are numbers) 


Step 2: 


(be) e ax 


(The product of the means * produet 
of the extremes. You should now 
notice that the equation Is In the 
form of a « be) 


Step 3: 


X = 

a 


(Solving the equation a * be for 
€• we will always obtain c = a/b) 



(Continue on next page) 



Page 97 (Cent.) 



Step 4; Reduce your answer If necessary. 
Let's look at a couple of examples now. 
Example 1: 



Step 1: 


X/3 = 5/6 


(Original Equation) 


Step 2: 


6x = 15 


(Product of means * product 
of extremes) 


Step 3: 


X = 15/6 


(Solving equation of the 
form a » be for c) 


Step 4: 


X ® 5/2 or 2 1_ 


(Reduced Answer) 



2 



Example 2: 

Step 1: 4/x » 2/5 
Step 2: 2x « 20 



Step 3: 


X = 20/2 = 


10 




Now you solve 


15/w = 5/2 


for w. 


(a) 1/6 


Turn 


to 


page 


106 


(b) 30 


Turn 


to 


page 


98 


(c) 6 


Turn 


to 


page 


101 



Page 98 



Incorrecti 

You're having trouble solving the equations which are in 
the form a * be for c. It's really not that hard. Look 
at this example: 

Example: 3x * 12 

To solve for x, we divide both sides of the equation 
by 3. Thus, x = 12/3 or 4. 

Remember! Solving the equation a « be for c will 
alv/ays give us c equal to a divided by b. 

Try this problem. 

The value of x in x/2 = 1/2 is - 

(a) 2 Turn to page 104 

(b) 1 Turn to page 101 



cn{4^ 



Page 99 



is the correct answer! 



Here is another problem for you. 



Find the value of c in the proportion l/6c = 2/16. 



(a) 


16 


Turn to page 


98 


(b) 


3/4 


Turn to page 


102 


(c) 


1 1 


Turn to page 


100 




I 





Page lOO 



Excellent! You have completed this Unit. 

Let's review what you have learned. 

1. You have learned to recognize proportions and to 
determine whether they are correct. 

2. You have learned to solve any proportion contain- 
ing only one unknown. 

Now you are ready for a test on this Unit. 

Tell your teacher that you have finished. 



Page 101 



Your answer is correct 1 



Cont'^'. ue with this one. 



What is the value of Q in the proportion 4/7 « 8/2Q? 



(a) 


56 


Turn to page 98 


(b) 


7 


Turn to page 92 


(c) 


1 


Turn to page 95 


r 




Page 102 



VIhoops \ 

Whey you solve the equation a * be for c, you obtain 
c » a/b. Remember you must divide both sides of the 
equation by the same number. 



Return to page 99 and work the problem again. 



Page 103 



Wrong ansv\feri 



Solutions of the equation a » be for the variable c 
will alv/ays be found by DIVIDING a by b. 



Now, return to page 96 and apply this generality to 
the problem. 



Turn to page 96. 



Page 104 



You seem to be having problems solving basic proportions. 



Turn to page 94 and study the material there carefully. 
Then continue the Unit from there. 






Turn to page 94. 



Page 105 




i 

1 



Your answer is incorrect 1 



Turn to page 94 and study the material on that page. 
Then continue from there. 



Turn to page 94. 



\ 

t 

I 

I 



! 

I 

1 



Page 106 



Incorrect I 

After you multiply the means and extremes, you should 
have an equation in the form of a = be where a and b 
are numbers. 

Now, c is equal to a divided by^b. Remember? 

Step 1: a = be (Original equation) 

Step 2: a/b = bc/b (Divided both sides of the equal 

sign by b) 

Step 3: a/b = c (Reduce) 



Mow, return to page 94 and work the problem again. 



NORTHWEST REGIONAL EDUCATIONAL LABOMBORY 
400 Lindsay Building 710 S. W. Second Avenue 
Portland, Oregon 97204 

CAI MATHEMATICS 

TEST QUESTIONS 

UNIT 19 - PROPORTIONS 

Directions! The correct answers will always be expressed in lowest terms. 
1. 1/2 = 4/8 is a proportion 

a) No 

b) Yes 

. In the proportion x/3 « 4/9, x equals 

a) 4/27 

b) 12 

c) 1 1/3 

3. The value of p in 1/4 = 1/8 is 

P 5 

a) 10 

b) 5/8 

c) 5/32 

4. Given two similar triangles with sides of 2,3, and 4 and x,12, and y 
respectively. The value of x is 

a) 16 

b) 8 

c) 3 

5. 3'” :: 9:2 is true when K equals 



Unit 19 (continued) 
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6. If 3/2 = 15/a, the value of a is 

a) 22 1/2 

b) 2 

c) 10 

7. If 1/Rt = 1/% + I/R 2 = 3 and R 2 = 6 then Rt = 

a) 2 

b) 9 

c) 1/2 

8. What is the value of q in the proportion 4/5 = 8/2b 

a) 5 

b) 4 

c) 3 1/5 

9. 1:3::7:R is a correct proportion when R equals 

a) 2 1/3 

b) 3/7 

c) 21 

10. 3:5::5:6 is a correct proportion 

a) Yes 

b) No 

11. If l/R^ = 7/6, then R^ equals 

a) 67 

b) 7/6 

c) 6/7 




Unit 19 (continued) 






12. If 5/3 = 10/R, then R equals 

a) 6 
b'i '^n/^ 
c) 1 1/2 

13. If 15% of 80 students received an "A" grade, how many students 

received "A's"? 

a) : 

b) 12 

c) 5 

14. Solve l/3d = 2/27 for d 

a) 2/81 

b) 2/9 

c) 4 1/2 

15. Is 4/x = 12/3x a proportion? 

a) No 

b) Yes 

16. If Percentage = Amount Base, then 

a) Amount = Percentage -f Base 

b) Amount =. Percentage times Base 

c) Base *= Percentage times Amount 

17. Given that n/100 = 2 1/5, then n equals 

a) 250 

b) 220 

c) 500/11 

18. If a man received a 10% discount on a $90 suit, how much did he pay for 
the suit? 

a) $9 

b) $67.78 

er|c 



c) $81 
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19. Which of the following is not a correct proportion? 

a) 4/2 = 2 

b) 1/2 = 2/4 

c) 2:6:*3:1 



zu. 




% of 60 



.2 = 

a) 30 

b) 20 

c) 50 

21. What is the value of a in 2a/3 = 25/6 ? 

a) 6 1/4 

b) 4/25 

c) 2 7/9 

22. l:x::3:18 is true for x equal to 

a) 6 

b) 18 

c) 1/6 

23. If two rectangles are proportional and the sides of one are 3 and 6 
and the sides of the other are 2 and x then x equals 

a) 9 

b) 4 

c) 1 

24. Which of the following proportions is correct? 

a) 1:3::3:1 

b) 6:6::1:2 

c) 2:5::6:15 



er|c 



‘ Unit 19 (continued) 



25* In s bal inced equation the amounts of chemicals used are proportional 
to the weight of the elements. So if it takes 46 pounds of Sodium to 
make 100 pounds of salt and the atomic weight of Sodium is 23, then 
the atomic weight of salt is 

a) 50 

b) 200 

c) 125 



er|c 












ANSV7ER SHEET 
UNIT 19 - PROPORTIONS 



1. b 

2. c 

3. a 

4. b 

5. b 

6. c 

7. a 

8. a 

9. c 

10. b 

11. c 

12. a 

13. b 



14. c 

15. b 

16. b 

17. b 

18. c 

19. c 

20. b 

21. a 

22. a 

23. b 

24. c 

25 . a 



To the instructor: The above problems are related to the objectives as follows i 

OBJECTI'/E QUESTIONS 

1 1,10,15,19,24 

2 2,3,5,6,8,9,12,14,17,21,22 

3 4,7,11,13,16,18,20,23,25 




